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DETAILED ACTION 

Claims 1-73 are pending. 

Claims 4, 6, 9-23, 25-29, 32-36, 40-44, 46-62, and 64-73 are withdrawn. 

Claims 1, 2, 3, 5, 7, 8, 24, 30, 31, 37, 38, 39, 45, and 63 are examined on the merits. 

Election/Restrictions 

1 . Applicant's election with traverse of Group I (methods for detecting an A/G Haelll 
polymorphism at position 295 of intron 1 of the MIS gene) in the reply filed on 7/26/2006 
is acknowledged. The traversal is on the ground(s) that the different inventions do not 
require separate searches. This is not found persuasive because the different 
inventions are drawn to the analysis of different nucleic acid sequences from different 
genes and the searches of the different polymorphic positions would not be 
coextensive. For example, a reference regarding a G/A Msel polymorphism at position 
68 of intron 4 of the GPX4A gene (Group V) would not be expected to be a reference 
against a method requiring detection of an A/G Haelll polymorphism at position 295 of 
intron 1 of the MIS gene. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 4, 6, 9-23, 25-29, 32-36, 40-44, 46-62, and 64-73 are withdrawn from 
further consideration pursuant to 37 CFR 1.142(b), as being drawn to a nonelected 
invention (requiring the analysis of non-elected polymorphic positions and non-elected 
genes), there being no allowable generic or linking claim. Applicant timely traversed the 
restriction (election) requirement in the reply filed on 7/26/2006. In the claims submitted 
by Applicant on 7/26/20065 it is noted that claims 16 and 17 are not identified as 
'withdrawn'. However, these claims are drawn to methods comprising the analysis of 
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the GPX4A gene, whereas applicant has elected for the examination of polymorphisms 
in the MIS gene, and therefore claims 16 and 17 are withdrawn. The status of these 
claims should be correctly identified as 'withdrawn' in any subsequent claim sets. 

Information Disclosure Statement 

2. The listing of references in the specification is not a proper information disclosure 
statement; see for example page 1 lines 27-28 of the specification. 37 CFR 1.98(b) 
requires a list of all patents, publications, or other information submitted for 
consideration by the Office, and MPEP § 609.04(a) states, 'the list may not be 
incorporated into the specification but must be submitted in a separate paper'. 
Therefore, unless the references have been cited by the examiner on form PTO-892, 
they have not been considered. 

Specification 

3. The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code, see for example pages 19 and 21 . Applicant is 
required to delete the embedded hyperlink and/or other form of browser-executable 
code. See MPEP § 608.01. 

Duplicate Claims Warning 

4. Applicant is advised that should claim 24 be found allowable, claim 31 will be 
objected to under 37 CFR 1.75 as being substantial duplicates thereof. When two 
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claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

In the instant case, claim 24 is drawn to a method comprising screening for a 
genotype characterized by an A to G substitution at nucleotide position 295 in SEQ ID 
NO: 3, and claim 31 is also drawn to a method comprising screening for a genotype 
characterized by an A to G substitution at nucleotide position 295 in SEQ ID NO: 3. 

Claim Rejections - 35 USC §112 -2 nd Indefiniteness 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1,2,3, 5, 7, 8, 24, 30, 31 , 37, 38, 39, 45, and 63 are rejected under 35 
U.S.C. 112, second paragraph, as being incomplete for omitting essential steps, such 
omission amounting to a gap between the steps. See MPEP § 2172.01 . The claims 
are drawn to methods for 'screening animals for scrotal hernias 1 (as recited in base 
claim 1 and base claim 30), however there is no method step in which a scrotal hernia is 
actually detected, and it is thus unclear how the required method steps actually 
accomplish the purpose of the method as stated in the preamble of the claim. 



i 
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7. Claims 1,2,3, 5, 7, 8, 24, 30, 31 , 37, 38, 39, 45, and 63 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claims 1,2,3, 5, 7, 8, 24, 30, 31 , 37, 38, 39, 45, and 63 are unclear because, in 
each of the independent claims 1 and 30,while the preamble of the claims recite 'a 
method for screening animals', the first method step of the claims requires obtaining a 
sample from 'an animal'. It is thus unclear if the claim requires the examination of only 
a single particular animal, or requires the analysis of multiple different animals. 

Claims 2, 3, 5, 7, 8, 24, 30, 31, 38 and 63 are unclear over recitation of the 
phrase 'the genotype is characterized by' preceding a description of the nature of a 
polymorphism. It is unclear if applicant intends the claim to require the described 
polymorphism or a genotype that is comprised of elements that are in some way related 
to the described polymorphism. For example, claim 24 reads 'wherein the genotype is 
characterized by a substitution of adenine with guanine at nucleotide position 295 in 
SEQ ID NO: 3 or its equivalent as determined by a BLAST comparison'; it is unclear 
whether the claimed genotype requires the detection of a guanine at position 295 of 
SEQ ID NO: 3, or the claimed genotype requires some other different sequence 
elements or portions of SEQ ID NO: 3 which 'characterize' the genotype. 

Claims 2, 3, 5, 7, 8, 24, 30, 31, and 38 are unclear over recitation of the phrase 
'or its equivalent as determined by a BLAST comparison' in reference to the location of 
a polymorphism. Because the parameters of a BLAST (Basis Local Alignment Search 
Tool) analysis can be modified to increase or decrease the stringency of any alignment, 
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and thus alter the nucleotide sequence required for two sequences to be considered 
'equivalent', it is unclear where applicant intends for the claimed polymorphism to be 
located. Thus the claim does not clearly define the metes and bounds of the subject 
matter of the claim. 

Claims 39 and 45 are unclear over recitation of the phrase 'wherein the 
screening step comprises' in claim 39, because neither claim 39, nor claim 1 (from 
which claim 39 depends) recites any screening steps. Thus there is no antecedent 
basis for any screening step. 

Claim Rejections - 35 USC § 112 1 st - Description 

8. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

9. Claims 1,2,3, 5, 7, 8, 24, 30, 31 , 37, 38, 39, 45, and 63 are rejected under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description requirement. 
The claim(s) contains subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Applicant is referred to the revised interim guidelines on written description published 
January 5, 2001 in the Federal Register, Volume 66, Number 5, page 1099-111 (also 
available at www.uspto.gov) . 

The claims are drawn to methods comprising the analysis of nucleic acid 
sequences from animals wherein the nucleic acid sequences are associated with scrotal 
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hernias. The claims are thus broadly drawn to methods comprising the analysis nucleic 
acids that are indicative of a scrotal hernia condition and encompass a multitude of 
different nucleic acid molecules of a wide variety of unique sequences. 

When the claims are analyzed in light of the specification, the instant invention 
encompasses methods comprising the analysis of a large number of nucleic acids 
comprising a wide variety of nucleic acid sequences. Claims 1 encompasses the 
detection of any genotype in any gene from any animals. Claim 63 encompasses the 
detection of any genotype in any gene from any animals and requires only that the 
genotype is characterized by a polymorphism in a region linked to the MIS or CPX4A 
genes. Additionally claims 2, 3, 5, 7, 8, 24, 30, 31, and 39 encompass the analysis of 
any animal. Claim 37 is drawn to any genotype in a pig. Claims 2, 3, 5, 7, and 8 are 
drawn to methods comprising the detection of a polymorphism in the MIS gene or its 
equivalent as determined by BLAST comparison; and claims 24, 30, 31, and 38 are 
drawn to methods comprising analysis of position 295 of SEQ ID NO: 3 or its equivalent 
as determined by BLAST comparison. The prior art of Suzuki et al (2001) teaches the 
sequence of the mikimopine synthase (MIS) gene, indicating that there are nucleic acid 
sequences not related to the Mullerian inhibitory substance gene sequence taught by 
the instant specification that are also known as 'MIS'. The breadth of the nucleic acid 
samples encompassed by the claims in light of the limitation 'or its equivalent as 
determined by BLAST comparison' is also very large, considering that the alignment 
parameters (p. 19 of specification) of any BLAST analysis can be adjusted to create 
alignments between even very diverse sequences. Claims 2, 3, 4, and 5 encompass 
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the detection of any polymorphism in the MIS gene or its equivalent as determined by 
BLAST comparison; such polymorphisms encompass a wide variety of gene sequence 
alterations, including for example, any nucleotide insertion or deletion of any number of 
nucleotides of any sequence, any substitution of nucleotide content, and any 
chromosomal rearrangement. The Claim 7 requires only that the detected 
polymorphism effect a Haelll restriction enzyme digestion pattern, such a polymorphism 
could be any insertion, deletion, or substitution of a sequence element to either create 
or destroy a Haelll site; thus the insertion of the sequence 'GGCC (the Haelll 
recognition sequence) anywhere within the required sequence would be a 
polymorphism identified by Haelll. Similarly, claim 39 requires only amplification of a 
sample with SEQ ID NO: 10 and 1 1 , the detection of a Haelll restriction pattern and 
comparison of the pattern to a second pattern that is associated with scrotal hernias. 
However, while amplification of the porcine MIS sequence (thought the claim does not 
specify pig) taught by the specification (pages 28-30) with SEQ ID NO: 10 (positions 1- 
21ofSEQIDNO: 1) and SEQ ID NO: 11 (positions 34-13 of SEQ ID NO: 4) creates a 
1450bp product with 13 Haelll sites (see provided Custom Digest and SusMIS PCR 
SID10-1 1), the claims encompass the detection of any genotype resulting any alteration 
of the Haelll restriction pattern. The rejected claims do not clearly define the nucleotide 
sequence information or structural limitations regarding what is considered a genotype 
or polymorphisms that is inherently associated with scrotal hernias. Nucleic acids of 
such a large genus have not been taught by the specification. 

In analyzing whether the written description requirement is met for genus claims, 
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it is first determined whether a representative number of species have been described 
by their complete structure. In the instant case, the specification discloses the nucleic 
acid sequence of the pig MIS gene (SEQ ID NOs: 1-9, 25, 26 (5'UTR-intron4)), GPX4A 
gene (SEQ ID NO: 18-22,27 (exon4-exon6)) and FSHb gene (SEQ ID NO: 28-33 
(5'UTR-exon3)). The specification also teaches an analysis of several particular 
polymorphisms in the MIS (Table 2), GPX4A (Table 3), and FSHb (Table 13) genes. 
The instant specification does not disclose any sequences from any animals other than 
pig, and does not provide any polymorphisms other than the aforementioned 
polymorphisms as 'associated with scrotal hernias'. The specification does not provide 
any other sequences that are 'equivalent as determined by BLAST comparison'. 

Next, it is determined whether a representative number of species have been 
sufficiently described by other relevant identifying characteristics (e.g. other than 
nucleotide sequence or position within a particular gene), specific features and 
functional attributes that would distinguish different members of the claimed genus. For 
example, GeneCard output for protein coding AMH (AHM is Anti-Mullerian hormone, an 
art recognized synonym for MIS) in humans indicates 25 polymorphisms in the human 
AHM gene (pages 7-8) for which the instant specification provides no teachings with 
regard to scrotal hernias. In the instant case, while the specification provides general 
information about methods to identify particular polymorphisms (e.g. pages 12-17), and 
guidance as to how to genotype an animal once a polymorphism has been identified 
and a correlation to a particular trait has been established (page 26, Ins. 12-16)), there 
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is no guidance as to how one may a priori identify a genotype or polymorphism that is 

inherently associated with scrotal hernias. 

Applicants' attention is directed to the decision in In re Shokal, 113 USPQ 283 

(CCPA 1957) wherein is stated: 

It appears to be well settled that a single species can rarely, if ever, afford 
sufficient support for a generic claim. In re Soil, 25 C.C.PA (Patents) 1309, 97 F.2d 623, 
38 USPQ 189; In re Wahlforss et al., 28 C.C.PA (Patents) 867, 117 F.2d 270, 48 USPQ 
397. The decisions do not however fix any definite number of species which will establish 
completion of a generic invention and it seems evident therefrom that such number will 
vary, depending on the circumstances of particular cases. Thus, in the case of small 
genus such as the halogens, consisting of four species, a reduction to practice of three, 
or perhaps even two, might serve to complete the generic invention, while in the case of 
a genus comprising hundreds of species, a considerably larger number of reductions to 
practice would probably be necessary. 

In the instant application, the provided information regarding specific sequences 
and genotypes comprising particular polymorphisms used in the examples of the 
specification do not constitute an adequate written description of the broad subject 
matter of the claims, and so one of skill in the art cannot envision the detailed chemical 
structure of the sequences, genotypes and polymorphic variants encompassed by the 
claimed methods, regardless of the complexity or simplicity of the method of isolation. 
Adequate written description requires more than a statement that polymorphisms with a 
particular functionality or association are part of the invention and reference to a 
potential method for their identification. The particular nucleic acid sequences are 
themselves required. 

In conclusion, the limited information provided regarding portions of the pig MIS, 
GXP4A, and FSHb as provided in the examples of the instant specification is not 
deemed sufficient to reasonably convey to one skilled in the art that Applicant is in 
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possession of a method for screening animal for scrotal hernias using polymorphisms in 
the MIS gene or its equivalent as determined by BLAST comparison, or the Haelll 
restriction pattern of a PCR amplification product created using SEQ ID NO: 10 and 11 
as primers . 

Thus, having considered the breadth of the claims and the provisions of the 
specification, it is concluded that the specification does not provide adequate written 
description for the claims. 

Claim Rejections - 35 USC §112 1 st Enablement 

1 0. Claims 1,2,3, 5, 7, 8, 24, 30, 31 , 37, 38, 39, 45, and 63 are rejected under 35 
U.S.C. 1 12, first paragraph, as failing to comply with the enablement requirement. The 
claim(s) contains subject matter which was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The specification is not enabling for 
methods for screening animals for scrotal hernias comprising the detection of a 
genotype or polymorphic variants of a genotype. 

Many of the rejected claims are generic with regard to the animal which is 
analyzed and the nature of the genotype or polymorphism which is analyzed. While 
there may be other enabled specific embodiments of analyzed animals and polymorphic 
positions, consonant with the Election only methods requiring the particular analysis of 
an A/G Haelll polymorphism at position 295 of intron 1 of the MIS gene were specifically 
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considered and discussed. All data was considered for the analysis of the generic 
claims. 

Nature of the invention and breadth of the claims 

The claims of the instant application are drawn to methods for screening animals 
for scrotal hernias comprising the detection of genotypes and polymorphisms 
associated with scrotal hernias. 

Claim 1 is broadly drawn to detecting the presence of any genotype in any 
animal. 

Claim 2 is drawn to detecting the presence of any genotype characterized by any 
polymorphism in the MIS gene or is equivalent as determined by a BLAST comparison 
in any animal. 

Claim 3 is drawn to detecting the presence of any genotype characterized by any 
polymorphism in any intron of the MIS gene or is equivalent as determined by a BLAST 
comparison in any animal. 

Claim 5 is drawn to detecting the presence of any genotype characterized by any 
polymorphism at any location in intron 1 of the MIS gene or is equivalent as determined 
by a BLAST comparison in any animal. 

Claim 7 is drawn to detecting the presence of any genotype characterized by any 
polymorphism at any location in intron 1 of the MIS gene or is equivalent as determined 
by a BLAST comparison in any animal, wherein the polymorphism in any way affects 
the lengths of Haelll restriction fragments. 
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Claim 8 is drawn to detecting the presence of a genotype characterized by an A 
to G substitution at position 295 in intron 1 of the MIS gene or is equivalent as 
determined by a BLAST comparison in any animal, wherein the polymorphism is a 
Haelll RFLP. 

Claims 24, 30, and 31 are drawn to detecting the presence of a genotype 
characterized an A to G substitution at position 295 in SEQ ID NO: 3 or is equivalent as 
determined by a BLAST comparison in any animal. 

Claim 37 is broadly drawn to detecting the presence of any genotype in pig. 

Claim 38 is drawn to detecting the presence of a genotype characterized an A to 
G substitution at position 295 in SEQ ID NO: 3 or is equivalent as determined by a 
BLAST comparison in pig. 

Claim 39 is drawn to the detection of any genotype comprising any Haelll 
restriction pattern of a sample amplified with the primers SEQ ID NO: 10 and 11 in any 
animal. 

Claim 45 is drawn to the detection of any genotype comprising any Haelll 
restriction pattern of a sample amplified with the primers SEQ ID NO: 10 and 1 1 in pig. 

Claim 1 is broadly drawn to detecting the presence of any genotype in any 
animal wherein the genotype is characterized by any polymorphism in any genomice 
region that is in any way linked to the MIS or GPX4A gene. 

The nature of the claims requires the knowledge of an association between 
genotypes and genotypes comprising particular polymorphic variants and scrotal 
hernias in animals. 
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Direction provided by the specification and working example 

The specification teaches the analysis of the portions of the sequences of three 
genes (MIS, GPX4A, and FSHb) in the pig genome. The specification teaches that 
polymorphic variants of each gene sequence were identified (Table 2, Table 3, Table 
1 3). The specification further teaches an analysis of particular polymorphic content with 
scrotal hernia estimated breeding value (SHEBV). The specification teaches that the 
polymorphisms were analyzed for an association with scrotal hernias through an 
analysis of allelic frequencies in 20 high (SHEBV) and 20 low SHEBV animals from 
each of two farms (p. 27 - Experimental approaches). The specification asserts that 
based on the allelic frequency analysis (Fig 2), MIS may be itself a major gene for 
susceptibility to SH or is closely linked to such a major gene (p. 27). 

The specification does not teach the analysis of any animals other than pigs. 

The specification does not teach any analysis of sequences that are 'equivalent' 
to the disclosed pig sequences 'as determined by a BLAST comparison'; nor does the 
specification teach what comparison results (e.g. a particular length of a sequence with 
a particular percentage of identity) using any variable BLAST parameters (e.g. match 
reward or gap penalty values) would indicate an 'equivalent sequence'. 
State of the art, level of skill in the art, and level of unpredictability 

While the state of the art and level of skill in the art with regard to the detection of 
any particular genotype, or the detection of a particular polymorphic form of a genotype, 
is high, the level of unpredictability with regard to associating the presence of a 
particular genotype or polymorphic form of a genotype with any phenotype, such scrotal 
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hernias, is even higher. The unpredictability is demonstrated by the prior art, the post 
filing art, and the instant specification. 

Because the claims encompass screening for scrotal hernia by analysis of any 
polymorphism in any gene of any organism, as well as a multitude of undefined 
polymorphisms in the MIS gene, it is relevant to point out that the art with regard to 
polymorphisms associated with scrotal hernias indicates the unpredictability of 
determining such an association. The post-filing art of Beck et al (2006) indicates that 
while the GUSB gene was indicated to be a potential gene involved in scrotal hernias in 
pigs because of its functional involvement in the degradation of hyaluranon and its 
localization within a hernia-associated chromosomal region on chromosome 3 (p.1 - 
Abstract), there was no association between two analyzed GUSB SNPs and scrotal 
hernias (p. 5 - Conclusion). Additionally, the post-filing art of Knorr et al (2004) teach 
that while the INSL3 gene plays a key role in male fertility and presumably in congenital 
disorders of the reproductive tract (p. 15 - Results and discussion), there was no 
association between two analyzed INSL3 SNPs and hernias in pigs (p.1 1 - Abstract). 
And while the claims encompass the analysis of a multitude of polymorphisms in the 
MIS gene, it is relevant to point out that the post-filing art of Oppelt et al (2005) and 
NCBI dbSNP for AMH (AMH is synonym for MIS) teach a variety of polymorphisms 
which are not asserted, by either the art or the instant specification, to be associated 
with scrotal hernias. 

Because the claims encompass the identification of genotypes in sequences 
'equivalent as determined by a BLAST comparison' to potions of the MIS gene or SEQ 
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ID NO: 3, it is relevant to point out that while the instant specification references 
particular default parameters of the NCBI BLAST software (p. 18 Ins 34-36), the 
specification does not teach what particular alignment parameters, nor what output 
values, for example percent identity or smallest sum probability, need to be considered 
to establish that any one sequence is 'equivalent to any other sequence. 

Because the claims encompass the analysis of Haelll restriction patterns, it is 
relevant to point out that a variety of different genotypes may yield the same restriction 
pattern, and a vast multitude of polymorphisms may result in the alteration of a 
restriction pattern. For example, while the specification asserts that amplification of the 
pig MIS gene with primer SEQ ID NO: 10 and 11 yields a -1200 bp product yielding the 
restriction pattern of Fig 4 (p.30), in fact according to the sequences provided in SEQ ID 
NO: 1, 2, 3, and 4, and the sequences of the primers (where SEQ ID NO: 10 is 
identical to positions 1-21 of SEQ ID NO: 1 and SEQ ID NO: 11 is the reverse 
complement of positions 34-13 of SEQ ID NO: 4) such an amplification creates a 
1450bp product with 13 Haelll sites (see provided Custom Digest and SusMIS PCR 
SID10-11). And while the claims do not require any particular restriction pattern (e.g. as 
identified by fragment sizes), it is noted that an alteration of any of the indicated sites 
would yield an affected restriction pattern; furthermore any polymorphism in which a 
new Haelll site (5'-GGCC-3') is created would affect the restriction pattern. Additionally, 
while the specification asserts that a restriction pattern caused by a G at position 295 of 
SEQ ID NO: 3 (upon amplification with SEQ ID NO: 10 and 11 and digestion with 
Haelll) is indicative of a low SHEBV, it is noted that a substation of thymine with 
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cytosine at position 517 of SEQ ID NO: 3 coincident with an A at position 295 would 
yield an indistinguishable restriction pattern. It is thus unpredictable as to whether or 
not the broadly claimed Haelll restriction patterns would in fact be indicative of scrotal 
hernias. 

Because the claims encompass the analysis of genotypes comprising 
polymorphisms in genomic regions that are linked to the MIS or GPX4A gene it is 
relevant to point out that while the specification asserts that several microsatellite 
markers and other genes are linked to MIS and GPX4A (p.5; p.26), the specification 
also teaches that the allelic frequency of some of the linked genes is not associated in a 
significant fashion with SHEBV (Fig. 2). It is thus unpredictable as to what 
polymorphisms in any particular genomic region will in fact be indicative of scrotal 
hernias. 

And while the specification asserts an association between the allelic frequency of 
genotypes comprising the A/G polymorphism at position 295 of SEQ ID NO: 3, it is 
relevant to point out that the provided data is equivocal concerning the association of 
this polymorphism with SHEBV. While the instant specification provides that the 
MIS/Haelll polymorphism is associated with SHEBV at a p-value of 0.007 (Fig 2), the 
specification teaches that this value is from data from two farms (farm A and farm B) 
combined (p.6, lns.7-11; p.27 lns.2-6). However, in Fig 2 of provisional application 
60/416,21 1 , data is presented for farm A and B individually, as well as the two farms 
combined (p.8 Ins. 1-8 of the provisional application). The data in Fig 2 of the 
provisional application teaches that while the Haelll polymorphism had a 33% allelic 
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frequency difference in the farm A animals, this difference was only 13% in farm B 
animals. Based on the p-values presented in the instant application (e.g. the instant 
application teaches that the combined data for the INSL3/Mbol site has a p-value of 
0.109 with the combined farm data and the provisional application teaches an 11% 
allelic frequency difference for the same site with the combined farm data), it is appears 
that in fact the MIS/Haelll site is not significantly associated with SHEBV in the Farm B 
animals. The prior art of Thisted (1998) provides guidance as to what is required to 
indicate that an association is statistically significant (Thisted teaches that it has 
become scientific convention to say that a P-value of 0.05 is considered significant (p.5 
- What does it mean to be 'statistically significant'), and that values above the 
conventional reference point of 0.05 would not be considered strong enough for the 
basis of a conclusion). Because of a lack of any detailed population stratification of the 
analyzed pigs of farm A versus farm B (e.g. were the pigs of a different breed or variety) 
it is unpredictable as to whether or not the MIS/Haelll polymorphism (A/G at position 
295 of SEQ ID NO: 3) is in fact reliably associated in a significant fashion with SHEBV. 

The prior art teaches the unpredictability of using nucleic acid sequence analysis 
for the determination of a phenotype. For example, Hacker et al (1997) teaches that 
they were unable to confirm an association between a gene mutation and ulcerative 
colitis in a case where prior studies suggested such a relationship would exist since the 
relationship had been identified in a different population (pages 623-627). Additionally, 
post-filing art reveals that most gene association studies are typically wrong. Lucentini 
(2004) teaches that it is strikingly common for follow-up studies to find gene-disease 
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associations wrong (left column, 3rd paragraph). Lucentini teaches that two recent 
studies found that typically when a finding is first published linking a given gene to a 
disease there is only roughly a one-third chance that the study will reliably confirm the 
finding (left column, 3rd paragraph). Lucentini teaches that bigger sample sizes and 
more family-based studies, along with revising statistical methods, should be included in 
the gene association studies (middle column, 1st complete paragraph). 

Even in cases where an association between a particular gene and a phenotypic 
state is known to exist, such as with the LPL gene and heart disease risk or the (3-globin 
gene and sickle cell anemia, researchers have found that when using polymorphism 
analysis it was difficult to associate SNPs with disease states or to even identify key 
genes as being associated with disease (Pennisi (1998)). Furthermore, in some cases 
where multiple polymorphisms are identified in a gene, some of these are demonstrated 
to be phenotype-associated and some are not. Blumenfeld et al. (WO 99/52942) 
disclose a number of polymorphisms in the FLAP gene. Blumenfeld et al. were able to 
demonstrate that some of these polymorphisms are associated with patients having 
asthma but some of these are not (see Figure 3). For example, the marker 10-35/390 
was demonstrated to be associated with asthma, with a p-value of 0.00229, while the 
marker 10-33/327 was determined to not have a statistical association with asthma 
(p=0.294). Thus, even for mutations within the same gene, it is highly unpredictable as 
to whether a particular mutation will be associated with a phenotype. 

While the claims encompass the analysis of any organism, it is relevant to point 
out the unpredictability with regard to analyzing genetic elements among different 
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species. While it is generally held true that structure correlates with function, Bork et al 
(1993) teaches an analysis of sugar kinases, and indicates that very distinct proteins 
(with different three-dimensional structures and strikingly different sequence patterns) 
can catalyze chemically equivalent reactions of similar or identical substrates (p. 31 - 
Abstract). Additionally, sequences that appear quite similar may in fact have very 
different functionalities. Such a possibility is exemplified by Juppner (1995), which 
teaches that despite significant structural conservation, rat, opossum, and human 
PTH/PTHrP receptor homologs display distinct functional characteristics (Abstract; 
pp.39S-40S). Thus it is highly unpredictable as to how one would extrapolate methods 
or results regarding association of any particular specific genotype or polymorphism 
with scrotal hernias in any one animal with any association in any other different animal. 
Quantity of experimentation required 

A large and prohibitive amount of experimentation would be required to make 
and use the claimed invention. Such experimentation would include identifying 
polymorphisms in any gene in any animal and determining an association with scrotal 
hernias. Even claims drawn to the MIS gene and particular portions thereof would 
require the analysis of a large number of potential polymorphisms, and would require 
the analysis of any animal of interest. For claims drawn to Haelll restriction patterns, 
there are a multitude of possible genotypes and polymorphisms that would have to be 
analyzed. Even for the A/G polymorphism at position 295 of intron 1 of the MIS gene in 
pig (SEQ ID NO: 3), it is apparent that one would have to demonstrate an association 
between the polymorphism and SHEBV in any particular pig population of interest.. 
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One would then have to perform casexontrolled studies with a large number of animals 
to determine a statistically significant association between any particular polymorphism 
and scrotal hernias. Such analyses would also be required for methods requiring the 
analysis of genotypes linked' to the genes of interest. 
Conclusion 

Taking into consideration the factors outlined above, including the nature of the 
invention and the breadth of the claims, the state of the art, the level of skill in the art 
and its high level of unpredictability, the amount of guidance by the applicant and the 
specific working examples, it is the conclusion the an undue amount of experimentation 
would be required to make and use the claimed invention. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

12. Claims 1 and 37 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Didion (1996) WO 96/39538. 

Didion teaches methods for predicting the incidence of scrotal hernias in swine. 
Relevant to claim 1, the reference teaches a method comprising obtaining a sample of 
genetic material from an animal (p.24 - preparation of swine DNA), and screening for 
the presence in the sample of a genotype (p.25 Analysis of amplification products). The 
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reference teaches the determining the presence of allele #4 of the Sw1 129 marker 
(Table 1), and that allele #4 is associated with scrotal hernias (p.26 - analysis of 
randomly selected boars with Sw1 129; p.28). Relevant to claim 37, the reference 
teaches the analysis of pigs. 



13. No claim is allowable. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Stephen Kapushoc whose telephone number is 571-272-3312. The examiner can normally 
be reached on Monday through Friday, from 8am until 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Ram 
Shukla can be reached at 571-272-0735. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 

Stephen Kapushoc 



Conclusion 



Art Unit 1634 




